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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation. may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas sensor equipped with the gas limit introduction means given to the cathode of each above in order to restrict 
the solid electrolyte board which fixes at the front face and rear face of the aforementioned electrical heater, respectively, the 
porous cathode and positive electrode which are supported by these solid electrolyte board a lot every, and diffusion of measured 
gas, while indicating oxygen ion good conductivity to be the electrical heater of a tabular in which oxygen ion insulation is shown. 

[Claim 2] The gas sensor equipped with the gas limit introduction means given to the cathode of each above in order to restrict 
the solid electrolyte board which fixes to the main end face of the aforementioned electrical heater, the porous cathode group and 
positive electrode which are supported by this solid electrolyte board, and diffusion of measured gas, while indicating oxygen ion 
good conductivity to be the electrical heater of a tabular in which oxygen ion insulation is shown. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the gas sensor which measures two or more kinds of gas concentration, such as 

oxygen, carbon dioxide gas, and humidity. 

[0002] 

[Description of the Prior Art] The following are known as technology which measures the gas concentration of two kinds of gas 
(for example, oxygen and a steam). 

(a) Measure an oxygen density by the oxygen sensor and measure a water vapor content by the humidity sensor. 

(b) Change in the time of measuring the time of measuring an oxygen density for the applied- voltage value from which the 
limiting current value proportional to gas concentration is acquired using an oxygen sensor, and a water vapor content. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned Prior art has the following faults. Two kinds of 
sensors are required for the former, and it requires cost. The latter requires time for converging, even if it changes applied 
voltage, and cannot measure gas concentration of each gas on real time. The purpose of this invention is in offer of the gas sensor 
which can measure simultaneously the gas concentration of at least two kinds of gas. 
[0004] 

[Means for Solving the Problem] The following composition was used for this invention in order to solve the above-mentioned 
technical problem. 

(1) In order to restrict the electrical heater of a tabular in which oxygen ion insulation is shown, the solid electrolyte board which 
fixes at the front face and rear face of the aforementioned electrical heater, respectively while oxygen ion good conductivity is 
shown, the porous cathode and positive electrode which are supported by these solid electrolyte board a lot every, and diffusion of 
measured gas, it has the gas limit introduction means given to the cathode of each above. 

(2) In order to restrict the electrical heater of a tabular in which oxygen ion insulation is shown, the solid electrolyte board which 
fixes to the main end face of the aforementioned electrical heater while oxygen ion good conductivity is shown, the porous 
cathode group and positive electrode which are supported by this solid electrolyte board, and diffusion of measured gas, it has the 
gas limit introduction means given to the cathode of each above. 

. [0005] 

[Function and Effect(s) of the Invention] 

(claim 1 ) The solid electrolyte board which supported a porous cathode and a porous positive electrode the lot every and in which 
oxygen ion good conductivity is shown was fixed at the front face and rear face of an electrical heater of a tabular which show 
oxygen ion insulation, and the gas limit introduction means is given to them at each cathode. For this reason, it is the cathode of 
one solid electrolyte board about the voltage from which the limiting current value proportional to the gas concentration of a 
certain kind of gas is acquired. - It is the cathode of the solid electrolyte board of another side about the voltage from which the 
limiting current value which was impressed by positive inter-electrode and is proportional to the gas concentration of the gas of 
another kind is acquired. - It becomes possible to be impressed by positive inter-electrode, and a gas sensor can measure the gas 
concentration of two kinds of gas simultaneously. 

(claim 2) The solid electrolyte board which supported a porous cathode group and a porous positive electrode and in which 
oxygen ion good conductivity is shown was fixed to the main end face of the electrical heater of a tabular in which oxygen ion 
insulation is shown, and the gas limit introduction means is given to it at each cathode. For this reason, it is each cathode of a solid 
electrolyte board about different voltage from which the limiting current value proportional to the gas concentration of a type of 
gas to detect is acquired. - It becomes possible to be impressed by positive inter-electrode, and a gas sensor can measure the gas 
concentration of two or more kinds of gas simultaneously. 
[0006] 

[Example] The 1st of this invention and the 2nd example (it corresponds to a claim 1 ) are explained based on drawing 1 - 
drawing 5 . The gas sensor A of the 1st example shown in drawing 1 and drawing 2 The ceramic heater 1 which shows oxygen 
ion insulation, and the stabihzed-zirconia boards 2 and 3 which are solid electrolyte boards which fix at the front face and rear 
face of this ceramic heater 1 , and in which oxygen ion good conductivity is shown, It has this stabilized-zirconia board 2, the 
positive electrode 2 1 put in order and laid underground into three, a cathode 22 and the positive electrode 3 1 , a cathode 32, the 
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gas outlet holes 23 and 33 that are gas derivation meanses, and a gas limit introduction means. Moreover, in the gas sensor B of 
the 2nd example shown in drawing 3 , the positive electrode 2 1 , a cathode 22 and the positive electrode 3 1 , and a cathode 32 
install in the front face of the stabilized-zirconia boards 2 and 3 side by side, and are allotted, and it is laid underground into the 
ceramic board 4 in which oxygen ion insulation is shown and which makes an alumina a subject, and 5. 

[0007] As shown in drawing 4 , a ceramic heater 1 lays a tungsten 1 2 underground into the ceramic 1 1 which makes an alumina a 
subject, depends on connecting platinum wires 1 3 and 1 4 to the power supply for heaters (not shown), generates heat, and carries 
out partial heating of the electrode sections 21a, 3 la, 22a, and 32a of the positive electrodes 21 and 3 1 and cathodes 22 and 32 at 
300 degrees C - 700 degrees C. In addition, as for the exoergic section and 122, 121 is [ the electrode section and 1 5 ] bleeders. 
[0008] The stabilized-zirconia boards 2 and 3 are the solid electrolytes which carried out addition dissolution of the yttrium oxide 
as a stabilizing agent, and present 0.3mm in thickness, 5mm long, and a 23mm wide size to a zirconium oxide by this example. In 
addition, 20 is a bleeder. 

[0009] The positive electrodes 2 1 and 3 1 and cathodes 22 and 32 are porous platinum layers (the number of thickness 10 
micrometers), and have one side of about 2mm electrode sections 2 la, 3 la, 22a, and 32a, the pars intermedia 21b and 22b (a part 
of thing which hid below is not shown) of a narrow width, and the edges 2 1 c and 22c to which platinum wires 24 and 25 are 
connected. 

[0010] The gas outlet holes 23 and 33 are holes drilled by the stabilized-zirconia boards 2 and 3 of electrode section 21a and 3 1 a 
position, and open the electrode sections 2 1 a and 3 1 a and the exterior for free passage. In addition, the gas outlet holes 23 and 33 
may be big things to which electrode section 2 1 a and the whole 3 1 a are exposed. A gas limit introduction means consists of gas 
induction 26 which exposed the platinum layer of pars intermedia 22b to the skin of the stabilized-zirconia board 2, and the 
gaseous diffusion limit section 27 which restricts the introduced diffusion of gas. 

[001 1] Below, the manufacture method (principal part) of gas sensors A and B is described. After printing a heater pattern with 
the paste made from a tungsten and putting platinum wires 1 3 and 1 4 on an edge, a ceramic heater 1 puts the same green sheet, 
carries out the baking unification of this, and is manufactured by the upper surface of the green sheet of 96 % of the weight of 
aluminas which drilled the aperture which serves as a bleeder 1 5 after baking (refer to drawing 4 ). After printing a platinum 
paste after baking so that it may become the positive electrode 21 and a cathode 22, and carrying platinum wires 24 and 25 at the 
edge on the solid electrolyte green sheet which drilled the aperture which serves as a bleeder 20 after baking, the laminating of 
another solid electrolyte green sheet (in the case of a gas sensor A) or the isomorphous alumina green sheet (in the case of a gas 
sensor B) is carried out, it really calcinates at 1 500 degrees C, and a sensor element (illustration near side) is manufactured. After 
printing a platinum paste so that it may become the positive electrode 3 1 and a cathode 32 after baking, and carrying a platinum 
wire at the edge on the solid electrolyte green sheet which similarly drilled the aperture which serves as a bleeder after baking, the 
laminating of another solid electrolyte green sheet (in the case of a gas sensor A) or the isomorphous alumina green sheet (in the 
case of a gas sensor B) is carried out, it really calcinates at 1 500 degrees C, and a sensor element (illustration other side) is 
manufactured. Each sensor element is sealed on the rear face and front face of a ceramic heater 1 using sealing glass (about 800 
degrees C), and serves as gas sensors A and B. 

[00 1 2] Below, operation of gas sensors A and B is explained. Gas sensors A and B are allotted into measured gas, and it 
energizes to a ceramic heater 1 , and is the positive electrode 21 . - Between cathodes 22 and positive electrode 3 1 - Voltage is 
impressed between cathodes 32. The oxygen inside polar-zone 22a(32a)ofa cathode 22 (32) is ionized, and serves as oxygen 
ion, and the pumping of the oxygen in measured gas is carried out to the positive electrode 21 (31) from a cathode 22 (32) 
according to applied voltage V. At this time, partial heating only of the polar-zone 22a (32a) is carried out by the cathode 22 (32), 
and since the gaseous diffusion limit section 27 is not fully heated so that it shows oxygen ion conductivity, it diffuses oxygen in a 
cathode 22 (32) from the gas induction 26. Here, it is the positive electrode 21 (31). - The current I which flows between 
cathodes 22 (32) changes, as shown in drawing 5 . Since applied voltage V is controlled by the gas induction 26 of a cathode 22 
(32) in the voltage values VI -V2 and it is restricted according to the oxygen density in measured gas, a diffusing capacity is 
restricted, current value is also restricted in connection with it, and the oxygen diffusing capacity into a cathode 22 (32) serves as 
the diffusion limit current value IL 1 , and serves as the 1 st flat part Fl . the voltage value V2 from which the diffusion discharge 
voltage value IL 1 is acquired for applied voltage V further high - becoming (more than 1 ,2V) the steam in measured gas 
(moisture) is electrolyzed, since the pumping of the oxygen ion produced in the decomposition is carried out to the positive 
electrode 21 (3 1), a steam is also diffused into a cathode 22 (32) from the gas induction 26 of a cathode 22 (32), and current value 
increases according to a diffusing capacity Although current value will increase further according to steam concentration if 
applied voltage V is made still higher and it is made the voltage values V3-V4, the diffusing capacity of a steam is restricted by 
the gas induction 26 of a cathode 22 (32), current value is also restricted in connection with it, it becomes the diffusion limit 
current value IL 2 according to steam concentration, and the 2nd flat part F2 is shown. For example, if the voltage of VI - V2 is 
impressed to the sensor element of a near side and the diffusion limit current value IL 1 is measured, an oxygen density is 
detectable from the size of the diffusion limit current value IL 1 . Moreover, if the voltage of V3-V4 is simultaneously impressed 
to the sensor element of the other side and the diffusion limit current value IL 2 is measured, humidity is detectable from the size 
of the diffusion limit current value IL 2. 

[00 1 3] Gas sensors A and B can measure the oxygen density and humidity in measured gas on real time simultaneously. 
[0014] The 3rd example (it corresponds to a claim 1) of this invention is explained based on drawing 6 and drawing 7 . A gas 
sensor C is equipped with the stabilized-zirconia boards 2 and 3 which are solid electrolyte boards which fix at a part of front face 
of the ceramic heater 1 which shows oxygen ion insulation, and this ceramic heater 1 , and the rear face, and in which oxygen ion 
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good conductivity is shown, this stabilized-zirconia board 2, the positive electrode 21 put in order and arranged in three and a 
cathode 22 (a part of hidden thing is not shown hereafter), the gas-outlet hole 23 which is a gas derivation means, and a gas limit 
introduction means. In addition, you may be the structure currently laid underground into the ceramic board with which an 
alumina is made into a subject where 2 sets of positive electrodes and a cathode are installed in the front face of the 
stabilized-zirconia boards 2 and 3 side by side, and show oxygen ion insulation, like the 2nd example. 
[00 1 5] The ceramic heater 1 is the same as the composition of the 1 st example except the point of performing instead of [ of 
platinum wires 1 3 and 14 ] by the electrodes 1 3 1 and 141 for heater energization exposed to ceramic 1 1 front face. The 
stabilized-zirconia boards 2 and 3 are the solid electrolytes of the same material as the 1 st example, and the thing of this example 
presents 0.3mm in thickness, 5mm long, and a 7mm wide size. The positive electrode 21 and a cathode 22 are porous platinum 
layers (the number of thickness 10 micrometers), and have the one-side about 2mm polar zone 21a and 22a, and the narrow 
connections 2 1 d and 22d. The composition of the gas outlet hole 23 and a gas limit introduction means is the same as the 1 st 
example. 

[0016] Below, the manufacture method (principal part) of a gas sensor C is described. By the method according to the 1st 
example, membrane surface attachment of laying under the ground of a tungsten 1 2, the electrodes 1 3 1 and 141 for heater 
energization, and the sensor electrodes 1 5 1 and 1 52 (ruthenium oxide) is performed, and a ceramic heater 1 is manufactured. On 
a solid electrolyte green sheet, a platinum paste is printed, it really calcinates at 1 500 degrees C, and a sensor element main part 
(illustration near side) is manufactured so that it may become the positive electrode 2 1 and a cathode 22 after baking. Similarly, 
the sensor element of the illustration other side is also manufactured. In order to aim at the internal positive electrode 2 1 , a 
cathode 22 and the sensor electrodes 151 and 152, and an electric flow, a golden paste is applied in between with the sensor 
electrode 1 5 1 , 2 Id of connections, and the sensor electrode 1 52 and 22d of connections. Each sensor element main part is sealed 
on the rear face and front face of a ceramic heater 1 using sealing glass (not shown) (about 800 degrees C), and a gas sensor C is 
completed. 

[0017] The gas sensor C of this example can operate according to gas sensors A and B, and the oxygen density and humidity in 
measured gas can be simultaneously measured on real time. Since the gas sensor C of this example can attain snug rank-ization of 
the stabilized-zirconia boards 2 and 3, it can manufacture from the thing of the 1st and the 2nd example to a low cost. 
[00 1 8] The 4th of this invention and the 5th example (it corresponds to a claim 2) are explained based on drawing 8 and drawing 
9 . The gas sensor D of the 4th example of this invention shown in drawing 8 is equipped with the ceramic heater 1 which shows 
oxygen ion insulation, the stabilized-zirconia board 6 which is a solid electrolyte board which fixes on the front face of this 
ceramic heater 1 , and in which oxygen ion good conductivity is shown, the positive electrode 61 put in order and laid 
underground into this stabilized-zirconia board 6, a cathode 62 and a cathode 63, the gas outlet hole 64 which is a gas derivation 
means, and a gas limit introduction means. Moreover, in the gas sensor E of the 5 th example shown in drawing 9 , the positive 
electrode 61 and cathodes 62 and 63 install in the front face of the stabilized-zirconia board 6 side by side, and are allotted, and it 
is laid underground into the ceramic board 7 in which oxygen ion insulation is shown and which makes an alumina a subject. 
[00 1 9] A ceramic heater 1 uses the drawing 7 article as the base, and is carrying out film attachment of the sensor electrodes 161, 
162, and 163 (ruthenium oxide) at this. This ceramic heater 1 carries out local heating of the polar zone 61a, 62a, and 63a. The 
size and the quality of the material of the stabilized-zirconia board 6 are the same as that of drawing 6 . The positive electrode 6 1 
of a gas sensor D and cathodes 62 and 63 are laid underground into the stabilized-zirconia board 6 using the method according to 
the 1 st example. Moreover, the positive electrode 61 of a gas sensor E and cathodes 62 and 63 are laid underground into the 
ceramic board 7 using the method according to the 2nd example, the composition of the gas outlet hole 64 and the gas limit 
introduction meanses 62 1 and 631 - the 1 st example and parenchyma - it is the same 

[0020] Below, the manufacture method (principal part) of gas sensors D and E is described. By the method according to the 3rd 
example, membrane surface attachment of laying under the ground of a tungsten 12, the electrodes 131 and 141 for heater 
energization, and the sensor electrodes 161, 162, and 163 (ruthenium oxide) is performed, and a ceramic heater 1 is 
manufactured. On a solid electrolyte green sheet, a platinum paste is printed so that it may become the positive electrode 6 1 and 
cathodes 62 and 63 after baking, the laminating of another solid electrolyte green sheet (gas sensor D) or the isomorphous 
alumina green sheet (gas sensor E) is carried out, it really calcinates at 1 500 degrees C, and a sensor element is manufactured. In 
order to aim at the internal positive electrode 6 1 , cathodes 62 and 63 and the sensor electrodes 161, 162, and 1 63, and an electric 
flow, a golden paste is applied the sensor electrode 161 , connection 6 1 b and the sensor electrode 162, connection 62b and the 
sensor electrode 163 and connection 63b, and in between. A sensor element main part is sealed on the front face of a ceramic 
heater 1 using sealing glass (not shown) (about 800 degrees C), and gas sensors D and E are completed. 
[0021] The voltage for making the sensor electrode 161 into a reference electrode, for example, measuring an oxygen density 
between the sensor electrode 161 -sensor electrodes 163 is impressed, and it is the sensor electrode 161 . - It depends on 
impressing the voltage for measuring humidity between the sensor electrodes 162, and the gas sensors D and E as well as gas 
sensors A, B, and C can operate, and can measure the oxygen density and humidity in measured gas on real time simultaneously, 
the gas sensors D and E of this example can attain further snug rank-ization of the stabilized-zirconia board 6 (since it is 
one -sheet use) -- it is -- it can manufacture from the thing of the 3rd example to a low cost further 
[0022] this invention includes the following embodiment in addition to the above-mentioned example. 

a. the cathode group of a claim 2 -- three or more — carrying out -- cathode - Positive inter-electrode applied voltage is changed 
respectively, and you may enable it to measure simultaneously three or more (others -- C02 and N02) kinds of gas concentration 
by one gas sensor. 
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b. In a claim 2, a solid electrolyte board may be fixed to both sides of an electrical heater, and a gas sensor may be manufactured. 

c. When it sticks being supported by the solid electrolyte board to the front face (or rear face) of a solid electrolyte board and is 
allotted, contain in both cases of being laid underground into a solid electrolyte board. 

d. The gas outlet holes 23, 33, and 64 of a size and a configuration are arbitrary if more flow rates than a gas limit introduction 
means are obtained. 



[Translation done.] 
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